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To the Editor,

SARS-CoV-2 (severe acute respiratory syndrome corona-
virus 2) infection responsible for COVID-19 pandemic has
affected more than 100 million cases worldwide. Although
fewer number of cases have been reported in children, they
remain undetected as they are asymptomatic or mildly symp-
tomatic, creating a threat of unknown SARS-CoV-2 trans-
mission to the community [1]. One of the characteristics
of pediatric SARS-CoV-2 infection is the persistent fecal
viral shedding despite negative nasopharyngeal swab testing,
thereby raising the possibility of feco-oral transmission [2].
Pre-existing co-morbidities and an inborn defect in immu-
nity may contribute to a more severe course of COVID-19 in
children. Inborn errors of immunity (IEI) are group of more
than 400 inherited disorders and patients with some IEI are
at an increased risk of developing severe COVID-19 [3].
Prolonged excretion of polioviruses in children suffering
from IEI immunized with oral poliovirus vaccine (OPV) or
exposed to environmental poliovirus leading to viral muta-
tions has been reported by several studies [4]. In a similar
context, these children may also act as a reservoir of SARS-
CoV-2 infection. Reports of prolonged viral carrier state in
immunocompromised patients have underlined the risk for
within-host variant generation as seen in the B.1.1.7 variant
[5]. Therefore, studies on the susceptibility of individual IEI
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patients to COVID-19 are relevant for these patients as well
as for the community.

We report our findings from a study conducted in a small
cohort of pediatric patients with IEI to investigate the fecal
shedding of SARS-CoV-2 at a tertiary health care center
in Mumbai. The stool samples from diagnosed IEI patients
were tested retrospectively for SARS-CoV-2 after due
approval from ethics committee of BJIWHC, Mumbai, and
ICMR-NIV, Pune. A total number of 68 stool samples from
34 children (collected from March to October 2020) diag-
nosed with 17 different IEIs were tested for SARS-CoV-2
infection (Table S1).

The clinical, immunological, and molecular findings;
treatment details; and symptoms at time of stool sample
collection along with the results of stool and nasopharyn-
geal swab testing of the four patients tested positive are
shown in Table 1. Patient 1 (P1) diagnosed as hyper IgM
syndrome was observed to shed the virus for about 99 days
from the day first tested positive. The content of nucleic
acid decreased with increase in months and stopped after
99 days. The Ct values ranged from 26.97 in Orflab gene
on day 1 to 34.19 on day 99 in the 4 samples consecutively
collected with an interval of approximately a month. Patient
2 (P2) diagnosed with Wiskott-Aldrich syndrome shed the
virus for nearly 53 days. The Ct value in Orflab target gene
on day 1 was 22.98, which increased on day 21, but a sig-
nificant decrease was observed on day 53. Patient 3 (P3)
and patient 4 (P4) showed SARS-CoV-2 virus shedding on
day 1 and later tested negative in the consecutive samples
(Table 1, Fig. 1).

Further extensive analysis of SARS-CoV-2 positive stool
samples and respective nasal swab (NS)/throat swab (TS)
samples at National Influenza Center (NIC), ICMR-NIV,
Pune, confirmed SARS-CoV-2 detection in stool samples;
in addition, another aliquot of the NS/TS sample of P1 was
also found positive for SARS-CoV-2. The viral load for the
follow-up stool samples is mentioned in Table 2. The NGS
data following alignment and mapping of SARS-CoV-2
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Fig.1 Viral load of SARS-CoV-2 detected in the children with
inborn errors of immunity. Consecutive stool specimens of patients
were tested using real-time RT-PCR. Y-axis represents Ct values and
X-axis represents the intervals of sample collection (days). Ct values
are marked with black solid symbols. a Distribution of C, values for

There are several limitations in our study. Since the
children were asymptomatic and there was no history
of COVID-19 in the family, the parents were hesitant to
perform the tests for other COVID-19-related parameters

the E gene (screening gene) obtained from real-time RT-PCR of stool
specimens of 4 patients. b Distribution of C, values for the ORF1b
gene (confirmatory gene) obtained from real-time RT-PCR of stool
specimens of 4 patients. ¢ Phylogenetic analysis of the fecal samples
for the patients excreting SARS-CoV-2

to correlate with the viral excretion. Timely collection
of stool/throat/nasal swab differed due to lockdown and
vulnerability of the patients towards COVID-19. The
methodology of stool sample collection, storage, and
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Table 2 Next-generation sequencing analysis of SARS-CoV-2 detected in stool samples of IEI patients

Patient ID  Specimen type Sample col-  Viral load Genome coverage Mapped reads Mean depth  No.of Clade Lineage
lection day (target base coverage variants
d at 20X)
P1 Stool do1 5.01E5 95.63% 4,64,271 2,873 6 Other B.1.1.32
Stool d32 6.3E4 97.86% 1,16,241 690.8 11 GR  B.1.1.281
Stool ds9 4.8E3 76.68% 18,346 49.96 12 GR  B.1.1.212
Throat/nasal swabs d59 190 84.25% 12,877 52.31 5 G B.1.210
Stool do9 1.3E4 72.22% 2,21,606 36.46 6 G B.1
P2 Stool do1 3.17E6 96.00% 67,890 281.2 16 GR B.1.1.281
Stool ds3 2.06E4 91.70% 1,25,844 672.6 18 G B.1
P4 Stool do1 4.8E3 50.53% 6,008 242 2 G B.1.375

*NGS was not performed for 2nd positive sample of P2 (i.e., day22) and 1st positive sample of P3, due to lower viral load

transportation restricted our ability to generate evidence
of replication-competent virus in fecal samples.

This was the first report of prolonged detection of
SARS-CoV-2 in GI tract of patients with IEI for a period
of more than 99 days, highlighting the longer viral survival
in the GI tract of IEI patient than anticipated. Prolonged
fecal shedding of SARS-CoV-2 observed in our study
highlights the potential risk of within host variant genera-
tion and feco-oral transmission in asymptomatic pediatric
patients with IEI [5]. Since diarrhea is a frequent symptom
in patients with IEI, there is a need for a rapid and effec-
tive modification of the screening and diagnostic algo-
rithms of COVID-19 for these patients. These children,
irrespective of the presence of symptoms of COVID-19,
should be tested intermittently for SARS-CoV-2 in nasal,
throat, and stool samples. A large cohort study on pro-
longed SARS-CoV-2 excretion in pediatric patients with
IEI and related immunological parameters, viability test-
ing, and genomic sequencing of the excreted viral particles
is crucial to understand the transmission dynamics.
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